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TELEPHONE TERMINAL EQUIPMENT INTERFACE CIRCUIT 
BACKGROUND OF THE INVENTION 

Field of the Invention 

S This invention relates to an interface circuit installed for an interface between a 

subscriber line and telephone terminal equipment, and more particularly to 
technological advances that reduces the dead zone characteristics of a diode bridge 
and improves the characteristics of direct current in an interface circuit. 
Description of the Related Art 

10 FIG, 4 shows a conventional telephone terminal equipment interface circuit 

1 01 . In FIG. 4 relay L is closed when the telephone is off the hook and line cun^ent 
that flows to the TIP terminal and the RING terminal of the subscriber line, is supplied 
to a call transmission/reception circuit 10 after being rectified at a diode bridge 20 
comprising the diode elements D11, D12, D13 and D14. 

IS If however, the diode elements D1 1 , D12, D13 and D14 are composed of 

silicon diodes for example, the silicon diodes will not conduct if the line current 
supplied from the subscriber line is weak, because a voltage of 0.6 V is required to 
cause such diodes to conduct; thus, line current would hardly be supplied to the call 
transmission/reception circuit 10. in the example shown in FIG. 4 the two diode 

20 elements D1 1 and D14, and D13 and D12 are serially connected in the forward 
direction .therefore, a range of 0 V to 1 .2 V (= 0.6 V x 2) exists as a dead region. 
The existence of this dead region causes obstruction to the function of the call 
transmission/reception circuit 10. 

Further, if the transmission/reception circuit 1 0 is designed using a diode 

25 bridge 20 with such a dead region, the direct current resistance of the interface circuit 
101 must be set low in order to comply with the current-voltage characteristics laid 
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down in the U,S. EIA-470B standards. If the direct current resistanc of the interface 
circuit 1 01 is set iow, xcessive loop current flows into the cail transmission/reception 
circuit 10 when there is a presence of lightning surge current in the subscriber line, 
thereby causing damage to equipment. 
5 SUMIVIARY OF THE INVENTION 

In order to solve these problems, it is an object of the present invention to 
remove the dead region of a diode bridge and maintain stable operations in ah 
interface circuit. 

To achieve this objective, a telephone terminal equipment interface 

10 circuit .according to the present invention ,is comprised of a diode bridge that rectifies 
line current supplied from a subscriber line and supplies the current to a call 
transmission/reception circuit ,and a forward biasing circuit that supplies forward 
biased voltage to the diode bridge. 

Supplying fonA^ard biased current to the diode bridge maizes the diode bridge 

IS operate in a more activated state, thereby removing the dead region of the diode 
bridge and enabling more stable operation of in the interface circuit. 

It is preferable for the fonA^ard biasing circuit to be connected in series with the 
diode bridge. Serially connecting the forward biasing circuit in relation to the diode 
bridge enables the dead region of the diode bridge to be effectively removed. 

20 Further by operating the diode bridge in an activated condition, the cun^ent* 

voltage characteristics in the telephone terminal equipment interi'ace circuit can be 
such that both the current and the voltage can increase proportionately from a 
starting point. This allows the design of a telephone terminal equipment interface 
circuit to have a direct cun-ent resistance value greater than In a conventional 

25 telephone terminal equipment interi'ace circuit. 
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Forward biased diode elements are suitable for a forward biasing drcult. 
Usag of diode elerDents can realize simple circuit construction and effectively inhibit 
the flow of lightning surge to the call transmission/reception circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 FIG. 1 shows the configuration of a telephone terminal equipment interface 

circuit utilizing the embodiment of the present invention; 
FIG. 2 is an equivalent circuit diagram of FIG, 1 ; 
FIG. 3 is a graph showing the current-voltage characteristics of the terminal 
equipment interface circuit; and 
10 FIG. 4 shows the configuration of a conventional telephone terminal 

equipment interface circuit. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
An embodiment according to the present invention will now be described with 
reference to the drawings. 
15 FIG. 1 shows the configuration of a telephone terminal equipment interface 

circuit 100 utilizing the embodiment of the present invention. As shown in FIG, 1 the 
interface circuit 100 is comprised of a call transmission/reception circuit 1 0, a diode 
bridge 20 for rectifying line current made up of diode elements D1 1 , D1 2, D1 3 and 
D14, a forward biasing circuit 30 for supplying forward biased voltage to the diode 
20 bridge 20 and a relay L that is in a closed/open condition when the telephone is off/on 
hook. 

There are no particular restrictions on means that can be used to provide the 
foHA/ard biasing circuit 30 and any means that can sufficiently supply the biased 
voltage required to allow current flow through the diode elements 01 1 , D1 2, D1 3 and 
25 D14 is acceptable. For example, the diode element D3 as shown in Fig. 1 , that 
receives current supplied from a power supply circuit 40 via a resistor Rb and 
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generates voltage, is preferable. Supply of a few milliamperes of forward directional 
electric current 1$ sufficient to cause conduction In the diode elements D1 1 , D12, D13 
and D14, therefore a simple structure^ such as the one shown in Fig. 1 wherein a part 
of the power supply circuit 40 is separated to supply the diode elements D3 is 
5 suitable. 

When the telephone is off hook, the relay L enters a closed condition and a 
loop circuit is formed by the call transmission/reception circuit 10 and the diode 
bridge 20. When this circuit is formed, fonvard biased voltage is supplied from the 
forward biasing circuit 30 to the diode bridge 20. 

10 Here, when terminal voltage between the TIP terminal and RING terminal is E, 

current flow between the TIP terminal and RING terminal is I, direct cunrent 
resistance (input resistance) between the TIP terminal and the RING terminal is R1 , 
loop current flowing to call transmission/reception circuit 10 is lo, direct current 
resistance for the call transmission/reception circuit 10 is Ro, added resistance of the 

IS loop circuit Is Rx and forward biased voltage supplied by the forward biasing circuit 
30 is Eb, the equivalent circuit of the interface circuit 100 is as shown in FIG. 2, and 
expressions (1) through (3) are established where E>1[V]. 
l = lo...(1) 

lo = (E+Eb)/(Ro+Rx)...{2) 
20 R1«E/L..(3) 

If the I is removed from expression (3), expression (4) is obtained. 
R1«(Ro+Rx)xE/(E+Eb)... (4) 

The value for direct current resistance R1 is not fixed and changes according 
to the size of voltage E. For example, where the condition E=*Eb applies, R1 
25 decreases to (Ro+Rx)/2, and where the condition E»Eb applies, R1 is asymptotic to 
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(Ro+ Rx). By setting the value for Eb at a desired value, the characteristics of direct 
flow of interface circuit 100 can be made to comply with the EIA-470B standards. 

FIG. 3 is a graph showing the current-voltage characteristics of the interface 
circuits. In that graph, the cun-ent-voltage characteristics A of the interface circuit 100 

S utilizing the embodiment of this invention are represented by the solid line while the 
dotted line .which shows the current-voltage characteristics B for an interface circuit 
101 of the prior art. Current I [mA] is plotted on the horizontal axis and voltage E [V] 
is plotted on the vertical axis, such that the gradient of the respective lines indicates 
the value for direct cun-ent resistance. The respective regions for current/voltage 

10 usage according to the EIA-470B standards are indicated on the graph as the 

Preferred region, Acceptable region A, Acceptable region B, Conditionally Acceptable 
region and an Unacceptable region. 

A dead region exists where a conventional diode bridge 20 is used such that 
the gradient showing the current-voltage characteristics B increases uniformly in a 

IS straight line after the voltage increases to about 1 .2 V from the starting point. 
Accordingly, direct cun-ent resistance R2 of the interface circuit 101 must be 
decreased for using the interface circuit 101 in the Preferred region, As described 
above however, there Is concern that decreasing direct current resistance R2 may 
result in damage to equipment when excessive loop cunrent flows into the call 

20 transmission/reception circuit 10, if for example lightning surge current flows into the 
subscriber line. 

In contrast to this, the gradient showing the current-voltage characteristics A 
increases uniformly in a straight line from the starting point. This occurs because the 
diode bridge 20 enters an activated state as forward biased voltage from the fonA^ard 
25 biasing circuit 30 and is applied to the diode bridge 20 when the telephone is off hook. 
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As a result, both current and voltage between the TIP tennlnal and RING terminal 
increase at a uniform rate from 0 thereby alleviating the problem of the dead region. 

Further, the characteristic of direct current resistance R1 being a nonconstant 
value that changes in line with the increase in voltage E can be exploited, thereby 

5 enabling a design such that the value for direct current resistance R1 is greater than 
the value for direct current resistance R2 when using the Interface circuit 100 in the 
Preferred region. As a result, tolerance to lightning surge current can be improved. 
Moreover, besides providing forward biased current to the loop circuit and 
maintaining loop current lo, the diode element D3 also fulfills a function of 

10 suppressing lightning surge current flowing from the subscriber line into the Interface 
circuit 100, thereby bringing an improved tolerance to lightning surge current. 

Further. In addition to the line current supplied from the subscriber line, 
forward biased current supplied from the fonvard biasing circuit 30 is superimposed 
to the call transmission/reception circuit 10, thereby enabling a greater dynamic 

IS range to be maintained for call transmission/reception circuit 1 0 In the region where 
line cuR'ent is small. 

Furthermore, as shown in FIG. 1, the TIP terminal is connected between the 
diode elements D11 and D12 and the RING terminal Is connected between the diode 
elements D13 and D14. Accordingly, if the diode element characteristics of these 

20 diode elements D1 1 , D1 2, D1 3 and D14 are made approximately the same, due to 
the principles of operation of the diode bridge, difference in electric potential does not 
appear between the TIP terminal and RING terminal. In other words, there is no leak 
of biased current from the forward biasing circuit 30 to the subscriber line. 

In relation to the diode bridge 20, It Is preferable for the fonA/ard biasing circuit 

25 30 to be connected in series as sham in FIG. 1 rather than to be connected in 
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parallel because the effect of removing the dead region cannot be obtained when the 
fonvard biasing circuit 30 is connected in parallel in relation to the diode bridge 20. 

Ae described above, according to the present embodiment, the circuit design 
of the call transmission/reception circuit 10 and impedance of the interface circuit 100 
5 can be separated in the design, thereby enabling compliance with EIA-470B to be 
achieved simply and allowing safety standards covering lightning surge and the like 
to be accommodated more easily. Additionally, this reduces the cost by providing a 
greater degree of freedom in design and allowing a wider range of parts to be 
selected for usage. 
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